but in most cases it is due to invasion by organisms commonly found in and entering from the mouth. They gain access through a tooth socket, through a fracture line, and sometimes through an apparently intact mucosa, so that every extraction or even a minor lesion such as gingival incision, or a pressure ulcer, may provide a potential site of entry for infection. At the same time the hazard of bacterial invasion occurs many thousands of times for every one occasion upon which gross infection results, and as there does not appear to be any specific bacterial cause there must be some other determining factor. This, in my opinion, is related to the normality of blood supply. When bone involvement does supervene, then here as elsewhere the disaster is primarily vascular. So long as the extremely generous network of vessels remains intact, trauma is rapidly followed by the erection of a leucocytic barrier which deals with such organisms as are present. Damage to the vascular supply precludes this reaction and the degree of damage will determine the amount of bone infection.
Every extraction crushes a thin lamina of bone and its contained vessels will clot. In the normal course of events a layer of granulation tissue will cover and resorb the exposed bone. If the damage is a little more extensive, thrombosis extends further back and the protective barrier becomes sufficiently remote to exclude Dieees of bone large enough to be visible to the naked eye. If the process goes further still and is no longer confined to the small vessels around the socket but involves th& inferior dental vessels, then the barrier to invasion is so remote that a large area of the jaw is dead and is therefore the ideal site for organismal invasion. In support of this theory is the fact that in the present series of 45 cases, only one of those which have followed tooth extraction has been related to a tooth further forward than the second premolar. In other words, removal of those teeth which may result in thrombosis of a large subjacent vascular bundle in the inferior dental canal is more prone to be followed by infection than is the removal of anterior teeth which have no such vascular relationship. Now we have the acute disaster of osteomyelitis. The patient suffers immediate and considerable pain. Extensive swelling of the cheek and soft tissues of, the mouth soon follows and is associated with systemic disturbance.. In many instances an immediate and persistent mental anusthesia is present. The end-result of the condition and the time at which it is reached will depend largely on the treatment we employ. We can apply heat to encourage an improvement in blood supply so that in the course of time the dead and infected bone will be thrown off either microscopically in the form of pus or macroscopically as, sequestra. Abscesses are drained as they occur, sequestra removed as they separate, and devitalized teeth extracted as they are noted.
In the course of time the process will be completed and the patient will have recovered. If the initial involvement be small he may be fit in a comparatively few weeks but if it be extensive the period may lengthen to months and years and the final result will never approximate to dental or cosmetic perfection.
The other course of treatment depends upon one's opinion as to the underlying pathology. If vascular insufficiency is the important factor it seems unreasonable to leave a mass of dead bone in direct communication with the infected mouth. This tissue has no power of resistance to infection and its behaviour is a foregone conclusion. I prefer, therefore, to remove these areas as soon as their extent can be determined. Obviously the central area of the mandible is the only one at first concerned but it is bad surgery to clear out the centre of the bone leaving a cortical shell surrounding the cavity. The lower margin of the jaw-which is dense cortical bone possessing a poor blood supply and therefore a poor resistance to infection-is first removed and then the outer plate is cut away to expose the affected area. Excision is continued until nothing but bleeding healthy bone is left ( fig. 1 ). The defect as a whole is saucerized so that after any mucosal defects have been closed the soft tissues of the cheek collapse into and obliterate the resultant cavity. These soft tissues are a source of further blood supply which helps to eliminate such infe!ction as has been spread during the surgical intervention. Two to four thousand units of penicillin per day are used as a local adjuvant to this process of sterilization and are continued for from seven to ten days-( fig. 2 ). Care must be taken to avoid the introduction of non-sensitive organisms such as B. coli, B. proteus or Ps. Pyocyanea.
At the end of a week the external wound and any mucosal openings have healed, the process of infection has ceased and the phase of bone regeneration has commenced. This of course is the optimal behaviour but we have encountered divergencies from it, some of which, however, are controllable. 9 Section of Odontology 453 In three cases sterile abscesses have occurred in the first week. These were probably duie to the breakdown of overlying soft tissue involved in the original inflammatory reaction and, after the necessary evacuation, healing, occutrred in two or three days.
In three other cases apparentlv similar abscesses showed Lhe persistent presence of organisms and here the indications are very different. The persistence of an infective discharge is an indication that the original surgery has been insufficiently radical and the patient must therefore be retUrned to the operating room for completion of his excision. It is unnecessary and undesirable to delay this in the hope that the condition will clear spontaneously as it has been found that the second operation revealed a clearly defined area of dead bone which had been overlooked.
The whole principle of surgical closure depends for its success uponl the obliteration of all cavities and when this cannot be achieved skin closure is unwise. When the infection is confined to the lingual aspect of the body of the mandible, access can be gained only by stripping the muscles of the floor of the mouth from the jaw. I have never succeeded in bringing them back and maintaining them in close apposition with the excised area 19 454 Proceedings of the, Royat Society of Medicine 20 and I think that in these circumstances it is better to revert to the older method of packing the cavity to ensure slow granulation from its base. This is a tedious process but is preferable to the repeated breakdown after partial healing, which will otherwise occur.
Another complication may be encountered in extensive lesions. Removal of all infected bone will either reduce the mandible to an extremely narrow bridge or will sever it completely. In five instances it has been found preferable to continue with the eradication of all diseased bone in spite of the creation of a fracture. If one fails to eliminate the infection a spontaneous break will occur in the presence of diseased bone and the healing process, if it occurs at all, will be slow. On the other hand if infection is radically dealt with union occurs rapidly, even though fixation of the fragments is impracticable (fig. 3 ). In any case it seems preferable to concentrate upon the elimination of infection, for even if this should be followed by non-union the subsequent bone graft can be applied in the matter of a few weeks.
Now it is clear that the treatment just described and some of its complications are by no means minor matters. An external approach with skin scarring is inevitable but even initially this scar should not be excessive and in any case it is capable of later improvement. It in no way compares with the soft tissue damage caused by longcontinued bone infection. We are all familiar with the relatively acute "flare up" after an extraction which soon settles down and it is necessary to distinguish between this and the true osteomyelitis which will progress to still further bone destruction. In the early days X-rays are of no value as bone changes do not become evident for some weeks. Even later the radiographs may be misleading and will generally tend to cause an underestimation of the amount of real damage. It may be that anzesthesia over the distribution of the mental nerve occurring immediately, and persisting, is of importance as indicating damage within the inferior dental canal. There is, however, no real guide except the clinical condition and behaviour of the patient. The degree and persistence of swelling, pain, trismus and temperature, together with the amount and site of purulent discharges, are all indications of underlying bone involvement and should not be allowed to persist without the serious consideration of radical surgery.
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In the present series of cases only three have been sent for treatnment within less than five weeks from their earliest symptoms whilst.the longest recorded time was over seven hundred and fifty weeks. Even if we exclude the seven cases of over one hundred weeks' duration we still have an average of ten weeks between the onset of symptoms and the institution of radical surgery. It should be possible to decide that surgery is indicated earlier than this and thereby minimize both the magnitude of the operation and the discomfort of the patient.
I am glad to acknowledge the invaluable assistance of my dental and surgical colleagues of the Plastic and Jaw Centre at Hill End Hospital, and I am also indebted to members of the records section for the illustrations used in this paper.
Mr. Nils L. Eckhoff: I am personally indebted to Mr. Mowlem for bringing to my notice a year or two ago the great value of the radical attack in osteomyelitis of the jaw when the acute stage is passed. Like many surgeons I had been inclined to treat this disease conservatively, by incision and sequestrectomy as occasion demanded. The conservative outlook is no doubt an outcome of the more conservative treatment of osteomyelitis of the long bones. During the last twenty years surgeons have given up the guttering operation, so common in our youth, for removal of a small piece of cortex, with a few drill holes in addition, vaseline gauze pack, and immobilization in plaster of Paris. This method has been used extensively in war surgery, and is known by the name of Winnett-Orr. In certain special cases recovery has followed immobilization in plaster without surgical incision, and penicillin may further modify the picture.
It might therefore appear that radical surgery in jaw osteomyelitis was a retrograde step. But we must at once realize that mandibular osteomyelitis is very different from the disease in the long bones. The latter is essentially a septicaemia from the start, and may involve a second or third bone, if not at the same time, then very soon afterwards. It also produces secondary abscesses in the lung, heart, kidney and other tissues. The offending organism is usually the Staphylococcus aureus. In the jaw the disease is very rarely blood-borne. It may be so in children, during acute fevers, but I believe that such infections are most probably due to acute middle-ear disease, the infection spreading to the jaw through the incompletely ossified temporal bone. In most other cases the infection is conducted to the jaw, from the mouth, via the teeth. The organism is usually a haemolytic streptococcus, or a mixed infection.
In the long bone pus is pent up in the medulla, and can only escape with great difficulty through the relatively thick cortex. In the jaw pus can readily escape into the mouth, or through the relatively thin cortex into the submandibular tissues. This must explain why jaw osteomyelitis is (happily) uncommon, whereas alveolar abscess is so common. My dental colleagues at Guy's tell me that there are probably 500 cases of alveolar abscess per annum, but only two or three cases of osteomyelitis in the same time.
I have for some time attempted to find a detailed description of the blood supply of the jaw. Hankey attempted to work it out by studying the shape and size of sequestra. But I feel sure that in most cases sequestration is of relatively small order, due to thrombosis of the smaller arteries, and the main inferior dental is not frequently responsible. Minor cases respond well to simple incision and sequestrectomy, and I know of a few that have not even required this. I feel it would be dangerous if surgeons up and down the land performed the radical operation in every case diagnosed. Selection of cases is of extreme importance.
Similarly the time of attack has to be carefully chosen. Just as surgeons learnt the danger of radical surgery in the long bones, so also must we learn the danger of radical surgery in jaw osteomyelitis in the acute stages. Miltner and Wolfe pointed this out in 1934.
The exact relationship betwen alveolar abscess and osteomyelitis is not quite clear.
Some dental surgeons would always extract a tooth in the Dresence of an abscess, others would certainly not do so. The possible legal complications should osteomyelitis follow extraction are well known. Suffice it to say that most cases that I have seen have presented themselves with a history of pain and swelling, extraction, further pain and swelling, further extraction, &c. I would plead for the most careful consideration of the indications for extraction, and the even more careful execution of such extraction in the presence of inflammation. From the analogy of the beneficial effects of immobilization in limb osteomyelitis, I feel there is a definite place for immobilization in jaw osteomyelitis, quite apart from the danger of pathological fracture. I have used it with satisfaction in several cases, and would always advise it in the acute stages.
There are varying degrees of osteomyelitis, and all cases do. not behave alike. I would suggest that radical surgery should never be employed in the first three weeks, owing to the danger of fulminating septicemia and death. But if after cautious extraction preferably not repeated, drainage of abscesses and immobilization, symptoms of pain; swelling and discharge continue for three or more weeks, it is then clearly indicated.
We should also discuss the relationship between alveolar abscess and osteomyelitis, the value of limited attack in certain cases, the value of immobilization, and the desirability of combined intra-oral and extra-oral attack, in those cases requiring radical surgery.
We have seen the excellent results of radical surgery combined with penicillin. I should like to point out that it is the radical surgery that is important, lest surgeons are inclined to spare the knife for the drug. Penicillin can never rid the patient of dead bone, nor will it reach such bone, for it has no blood supply. 
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